. Chemical structures of an MEH-PPV (both with and without a saturation defect) monomer, a PPV monomer, and a tetrahydrofuran (THF) molecule. Atoms of different types are labelled with different numerical suffixes. Note that atom types C1* and C2* in MEH-PPV and PPV are simply C1 and C2 respectively in all monomers except for the end monomers, where the chains are terminated by hydrogens and the partial charges on the carbon atoms are adjusted to ensure monomer charge neutrality. Details of each atom type are given in Table S2 .
. Interaction potential functions used in the OPLS-AA force field for the atomistic simulation models for bonded (bond stretching, angle bending, and torsions) and non-bonded (Lennard-Jones (van der Waals) and Coulombic) terms.
Intra-/ intermolecular potential functions Notation
Bond length (bond stretching) 
Parameters for heteronuclear Lennard-Jones interactions are obtained using the combining rules
Non-bonded interactions are zero between atoms separated by less than 3 bonds and are half their normal value for atoms separated by 3 bonds; otherwise they are normal. LJ interactions are cut off at 12 Å. Table S2 . Non-bonded interaction parameters (LJ diameter σ, LJ interaction strength ε, and partial charge q) from the OPLS-AA force field for the atomistic simulation models for MEH-PPV, PPV, and THF. The OPLS-AA atom types used for defining bonded interactions is also given. A C1* in end monomers has a partial charge of -0.115e (equivalent to C8) and is bonded to a H3 hydrogen. B C2* in end monomers has a partial charge of -0.230e and is bonded to another H4 hydrogen. Table S3 . Bond and angle parameters defined by the OPLS-AA force field for the atomistic simulation models.
MEH-PPV
CT-HC CT-OS-CT 60.00 109.50 Table S4 . Dihedral angle parameters defined by OPLS-AA force field for the atomistic simulation models. 
CT-OS-CT-HC
0.38 -1.14 0 -1.52 0 A Potential constants a n are in unit of kcal mol -1 B This dihedral potential was fit to an 8th-order polynomial, as specified in the main text: a n = 6.375, 0, -11.232, 0, 11.306, 0, -9.284, 0, and 2.835 kcal mol -1 respectively for a n (n = 0, 1, 2, ..., 8). C X is any atom type. Table S5 . Interaction potential functions used in the coarse-grained (CG) MEH-PPV model.
Intra-/ intermolecular potential functions Notation
Bond length
! ! : equilibrium bond length Bond length (defect)
! ! : equilibrium bond length
A Non-bonded interactions are cut off at 20 Å and are zero for sites separated by less than 4 bonds. Dihedral (8 th order polynomial) a n (n = 0-8) (kcal mol A Note that, due to the asymmetry of the monomers, the polymer chain has directionality, so that the tail (left) end and head (right) end depicted in Figure 2 in the main text are different. In the notation used for the bonded interactions, sites are listed in order from the tail to the head end. Table S7 . Optimized parameters for MEH-PPV CG model for defect sites. Site definitions are depicted in Figure 2 in the main text.
A Bond K n (n = 2,3,4) (kcalmol -1 Å -n ) l 0 (Å) Dihedral a n (n = 0-4) (kcal mol -1 )
E-E 11.10 14.88 5.04 6.59 D-E-E-D 0.282 0.134 -0.597 -0.320 0.501 Figure S8 . Defect dihedral angle probability distributions P dihedral (φ) computed from an atomistic simulation of 30 MEH-PPV decamers, each with a central saturation defect, in THF (0.252 g/mL, N THF = 2700) at 298 K and 1 atm (circles) and from a CG simulation of an equivalent system with optimized CG interaction potentials (solid lines). The optimized CG potentials U dihedral (φ) are given by dashed lines. Site definitions are given in Figure 2 of the main text.
